In this work, TEM was used to establish the mineralogy of a sample collected from a hydrothermal field in the Southwest Indian Ridge (SWIR). The mineral assemblages revealed in this sample shed new light on earth mantle hydration and flow. Abyssal peridotites generate at mid-ocean ridges where they can undergo hydration reactions to become serpentinite minerals, especially in slow to ultraslow spreading mid-ocean ridges. The SWIR is one of the two ultraslow spreading ridges in the world. The serpentinized peridotite sample studied in this work was collected by the 21 The reaction of peridotites to serpentinite has attracted increasing attention as it can provide information regarding mantle hydration and water cycles in the deep Earth. For example, among the main types of serpentinite, antigorite forms at T > 300 °C, lizardite forms at T < 200 °C, and chrysotile forms at intermediate temperatures [1] .
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The mineral assemblages of the SWIR serpentinized peridotite determined by petrography and XRD techniques were found to be lizardite, chrysotile, olivine, orthopyroxene, clinopyroxene, spinel, magnetite, and chlorite. SEM and TEM revealed serpentinized olivine and orthopyroxene were transformed to chrysotile (Figure 1 ). (Figure 3 ).
The existence of chlorite and amphibole suggest a hydration temperature reaching greenschist facies conditions, which indicates the hydrothermal metamorphic reaction with pre-serpentinization was above 300 °C in the east part of SWIR [1, 2] . But the temperature decreased rapidly because of watercooling. The remnant lizardite indicates the serpentinization started below 200 C . However, chrysotile is the dominant serpentine mineral composition in this sample, which is different from most seafloor serpentinized peridotite [2] . Because serpentinization is an exothermic reaction, the coexistence of chrysotile and lizardite indicates the hydration temperature of serpentinization was mainly below 300 C. These observations suggest that the easternmost part of SWIR had undergone multiple stages of hydrothermal metamorphic reactions. 
